Effects of thyroidectomy, parathyroidectomy and lithium on circadian wheelrunning in rats.
Circadian rhythms and levels of wheelrunning were studied in thyroidectomized, parathyroidectomized, thyro-parathyroidectomized, and sham-operated male rats. Animals were entrained to a 12:12 light:dark schedule, then exposed to constant dim red illumination, and then given a diet containing lithium. Under constant conditions, free-running circadian activity rhythms were shorter, and levels of activity were greater, in thyroidectomized and thyroparathyroidectomized animals. Lithium reversed these effects, lengthening free-running circadian periods in all groups, with a greater reduction of activity observed in animals with thyroids removed. Parathyroidectomy had no clear effects. Since lithium slowed circadian rhythms and reduced activity even in the absence of intact thyroid or parathyroid glands, these effects may have been due to the action of lithium at some other site. The same may be true of other thyroid suppressors reported to affect circadian rhythms. These findings may be relevant to the biological substrates of major affective disorders in humans, which have been associated with abnormalities of thyroid function, abnormally short circadian rhythms, abnormal activity levels, and responsiveness to lithium therapy.